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( High attrition in technical training courses in Any 

Service Schccls was found to be a aajor problen daring the years 1962 
to 1965. Data obtained at the O.S«. Army Air Defense School shoved 
that students vho volunteered specifically for their training had 
significantly lover attrition rates than students of ccnparable 
apxitude uho vere assigned to the courses without having volunteered. 
These data were highly suggestive of a motivational factor in the 
prevalently high attrition rates and indicated a need for. iaproving 
student motivation. T.he objective of this Hork Sub-Onit was to . 
evaluate group competition as a means of improving or maintaining 
student motivation. It was hoped that the tendency of Aieri.can males 
to compete would lead to strong group identification, and a resultant 
imprcverent of performance. Group, rather than individual, 
competition was thought desirable for two reasons. Pirst, as a member 
of a group the weaker student has more of an opportunity to win tl^an 
he would have functioning as an individual. Secondly, it was felt 
that the competition might lead to the tutoring^f veaker students in 
a group by the stronger students. Th^ results of the research are 
discussed in relation to the validation of the. assessment devices, 
the factors related tc motivation and the - implications to be drawn 
from these experimental findings. (Author/SJL) 
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FOREWORD 



A brief study of causes of attrition intechnical training programs was under- 
taken by HumRRO Division No. 5 (Air Defense) in FY ;1964, ^Preliminary evidence 
indicated that motivational factors had a relatively strong* influence on school 
achievement. In FY 1965 an Exploratory Study (ES-32)in the area of motivation 
was initiated. Worl^Unit SPUR was initiated in FY 1967 to test some promising ^ 
means of improving or maijitaining student motivation during training. This report 
deals with. Work Sub-Unit SPUR I, in which the effects of group competition 
were explored. 

This research' was conducrt^d by HumRRO Division No. 5 (Air Defense) under 
l5r. Robert D. Baldwin, Director: of Research. The U.S, Army Air Defense School 
.provided facilities 'Jtod support for the research. Numerous members ofthe staff 
o^htf Electf*onics Department of the School provided guidance during planning. 

/ MAJ Alexander D. Bell, Chief of the U.S, Army Air Defense Human Research 
^Unit, served as military coordinator. SP 4 George Nelson of the Human Research 
Unit was the clerical and stpitistical assistant. 

HumRRO research for the Department of the Army is conducted under Con- 
tract DA 44-188-ARO-2 and Army Project 2J024701A712 01, Training, Motivation, 
Leadership Research. 



Meredith P. Crawford 
Director 

Human, Resources Research Office 
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Military^roblem 



High attrition in technical training courses in Army Service Schools was found to be a 
major problem during the years 1962 to 1965^ Datxi obtained at the U.S. Army Air Defense School 
showed that students who volunteered specifically for their training had significantly 'lower 
attrition rates than students of comparable ^aptitude who were assigned to the courses without 
^having volunteered. These data were highly suggestive of a motivational factor in the prevalently 
I high attrition rates. and indicated a need for improving student motivation. ^ . ' ' 

Research Objectives 

The objective of this Work Sub-Unit was to evaluate, group -competition as 0 means of 
improving or maintairw^g student motivation. It was hoped that the^iendency of American males 
to compete would lead to strong group identification, and a resultant improvement of performance. 
Group, rather thcfn individuoif competition was thought desirable ioc two reasons. First, as a 
member of a group the weaker student has m9re of an opportunity to win than hd would have 
functioning as an ixidwilludl,'. Secondly, it was.felt that the competition might 4ead to the tutoring 
of weaker students in a group by thfe' stronger students. . . 

Method 

Students in th^ experimental classes wer^ divided into four groups, matched on factors 
that were shown to be related to success in training in previous classes. Groups were paired for 
competition, and the pairings were changed every two week^ so that every group competed with 
every other group. "'The basis for competition was the regularly scheduled weekly examinations. 
The group in each pairing that failed the fewest exams was declared the winner for that partic- 
ular competition; thus there were two winning groups during e,ach:competition period. 

Minor incentives were provided the members of the winning groups. . Each individual had 
a choice of a theater ticket oj a ticket good for,use at the Post bowling alley. Also, the names 
^of all men in winning groups ^were published in the Fort Blis,s News. NeWs articles were sent to 
\hometo>vn newspapers for all members. of the single group that had th? best overall record after 
two competitions, and letters of commendation were sent to the parents of all members of the 
group that had the best pverall record after four competitions. 

A questionnaire was developed to measure {notivation for traiijing prior to the epcperiment. 
Also use'd was a set- of peer ratings \hat included "Familiarity/ "Friendship/, "Leodership," 
"Ability/ and "Desire lo Succeed in Training." Several meaiw of scoring the* peer ratipgs were 
tried. The questionnaire and peer ratings were administered to 'experimental clas^^es just prior 
to the first written exam and just after the fourth written exam in both experimental classes. 

Substantial changes in input in technical training courses during the fall of 1966 resulted 
in greatly reduced attrition in these courses. These changes made ifmuch more difficult to eval- 
uate a program thai was aimed primarily at improving the performance of borderline students. 
Therefore, the effort was terminated after only two classes had received the experimental treatment. 

Results and Discus8iox\^ 

Measurement Devices. Both the questiohnaire and the peer rating of "Desire to Succeed 
in Training" proved to be valid predictors pf success in training.- In geperal, the importance of 
motivation relative to aptitude seemed to be "greater in predicting success on laboratory or 
practical exams than on written exams- 
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Effects of Competition on Performance. It was hypothesized that group competitiorT' 
would improve performance, and that the greatest .impro^4ment would be evidenced by the weaker 
students. Final averages of men in upper and lower thirds of the GT distribution from the experi-/ 
mental classes were compared with equivalent aptitude groups from control classes. The mean 
score of the lower aptitude experimental group was approximately six points higher than that of 
the i»ontrols, whi.le the means of the two higher aptitude groups differed by less than one point. 
A comparison between the lower aptitude students in the experimental and in the control groups 
revealed that 6. of the 20 experimental students -(30%) foiled to achieve a 70 average in compari- 
son with 39 of the 75 control students (52%). This difference was statistically significant. 

The practical exam average was significantly lower than predicted from GT scores in 
cne experimental class, and significantly higher than predicted in the other. This was taken as 
evidence of differing motivation in^the two experimental classes. Furthermore, the classes dif- 
fered siWicantly on original questionnaire scores, again indicating a difference in motivation. 
. Since ther>s^|vere some variations in the treatment of the two classes, and since the results in the 
t'4(0 were somev^at contradictory, -caution must be applied in interpreting the results obtained. 
.However, it does appear that, at least under certain conditions, group competition can influence 
the performance of lov/er aptitude studeffts. 

Additional Results. It was found that the competition did influence the formation of 
personal friendships.. • The number of within-group friendship choices exceeded expectancy in 
both experimental classes, and was -significantly greater than chancp in the second class. It 
was also found that members of losing groups tended to lose confidence in other members of 
their groups. In winning groups,, the number of/within-group choiceTin "Ability" and "Desire to' 
Succeed in Training" increased between the first and second testing, while in losing groups, the 
number of .within-gfoup choices in tliese two ratings decreased.^ ' . ' 

Socipgrams indicated that the social structure of the classes was quite well defined 
even before the first week examination. However, no relationship could be found between per- 
sonal friendships or clique membership and factors related to succes 



?ss. 



Conclusions 

The results obtained appear tc^. warrant ^ijlifol lowing conclusions: 

(1) It is possible, at least under certain conditions, to improve the academrc performance 
of lower aptitude students through the use of group competition. ^ 
\ (2) It is possible to measure .motivation (i.e., desire to succeed in training^ by means 

of either peer ratings or a short, specially desig%tl quesJionnaire. The questionnaire has the 
advantage of making it possible to compare one'i^ss with qpother, while the "forced choice" 
technique used in obtaining the peer ratings mokes this 'impossible, because the raters must moke 
comparisons of specifidblly named peoples 

(3) Placing men in groups for competition does hove a sfgfuficant effect on the forma- 
tion friendship choices.. However, the effect was not pronounced enough to cause clique for- 
motion to center around th^e-competitive groups. ^ /t 

••(4") ;Neither similar motivation nor similar aptitude is the basis for indivjduorfriendship 
choices:^ Reasons^for friendship choices lay outside those variables measured in this study. 
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BACKGROUND • 



Military Problem 

Each y^ar the Army increasl^s. its capability through the addition of more, 
varied arid more' cqmplex hardware. One result of this ^leveloprnent is. an ever- 
increasing requirement for highly trained personnel to' operate and maintain 
such equipment. The training necessary tp meet these demands involves time- 
consuming thaining courses and technically complicated j^quipment, resultirjg - 
in substantial expenditures. It has been estimated, that electronics training, 
which constitutes a large portion of the Army's tej::hnical training, costs $^0 a 
man-week. ' . 

Attritiorf; therefore^ becoVnes a 
very ^cpstly factor in such courses,^ 
and this is particularly evident in the 
longer and more expensiVe training 
programs, in which the highest gitlri- 
tion rates have been experienced, 
J3ata compiled froni U.S/Continental 
Army, Command attrition*" records 
(Table 1) show a positive relation- 
ship between coursc^'length and tj;ie 
proportion 6f courses with attrition ' 
rates of 20%' or higher in FY 1965. 
Although the cause-arnd-effect relation- 
ships are uficertain, it would appear 
lhat the courses in*which the Army iS' 
making the greatest monttary ^invest- 
ment are the ones experiencing* the 
most severe attrition pro*blem. 

High attrition results from rrtany 
causes, only one of which is lack of « 
motivation. Even motivation cannot 
really be considered a single entity' Motivation, or'the lack thereof, has multiple 
causation; TVierefore, for purposafe of this research, motivati^ is defined 
as the desire (for .whatever • r^aMn) to succeed in training. Motivation will 
6e assessed on the basis of .'^^If/and Ifyeer evaluations. Such assessrhents are • 
subject to considerable error, bijk they are iM only means available for assess- 
ing motivatpn as specific as that.'desired in this research. 

Data friom the U.S. Army Air Defense School have shown that motivation, as 
evidenced by a stated desire for training, plays a significant rol-e in success. A 
comparisonof attrition rates for men who volunteered for training at the Ai r Defense 
School and men who were assigned to th(^ courses without having v6lu«teered 

Mnformntion lakon from (inilod .Slutps (Continental Wniy Command Letter. Fife: AITr-SClNKA. .Subject: 
Study of Basic El t^c ironies Instruction, HQ. USCONAHC. I- or I Monroe. Va.. io.junuurv' 1961-. 



Table 1 

Relationship Between Attrition 
\ and. Course Length^ 



t^oursc Length 



Numb or 

of ■ 
CJourses 



. Courses Willi 20% 
or Higher Attrition 



Numbor 



Percent 



Weeks 
10 



62 



6.5 



Werage 

/ 20 Weeks and Over 

20-21 ■ 
'* ^ 23-29 

30 and Over 
Average 



77 


26 


.33.8 


26 


11 


■<2.3 






24.8 


16 


11 


68.8 




It 


87.5 


'l6 


\\ 


87.5 






81.3 



"Miitcriul <Iru\n from l^.S. Continental Army 
Ct>mrn;ind attrition rrrords (1). * • 



IS shown M Figute 1. The data Are based on a total of 588 privates who 
entered H&wk missile system nftaintenance courses. Attritibn is shown as a 
function of aptitude level^ as- measuired by the Electronics aptitude. area (EL) 
score from-the Army Classification Battery (AQB).' Attrition appears to be ' 
between 15 and. 20% less for y.oluBteefs at any ajitilxiye level. Furthermore, 
supplementaryinterview data, indicate that not all volunteers have a strong desire 
to ^cceed, and that some non -volunteers do. Hence, the difference shown in - 
Figure Its prbbabLy an underestimate of the true difference between men who' 
desire the training and men who do hot. If so, it would seem Ithat. motivation is 
quite a potent factor in determinilig success in training. 

Comparison of- Attrition Rates Between Volunteerr and Non-'volonteers 
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Figure 1 . * ' 

' This study of input in Hawk system maintenance courses at the Air* Defense ' 
School provided information that w,as useful in specifying both the .oi^gins and the 
^oagnitude of the problem. For example, attrition .from all causes was averaging 
Qlbse tp 40%, only one-third of th* students in the average class were volunteers 
4nd some. 40% of the-students did not meet all of the prerequisites.^ The attrition 
rate alone was siufficient to indicate a problem of major proportions. -The small ' 
proportion of volunteers indicated that low motj|rati on might be a factor in the 

- ARqw scores, from the Army Classification Battery are converted to Army Standard Scores, and then ' " 
apftude area composites are-formed. EL is the Electronics aptitude area, and is one-third the sum of the 
Mechanical aptitude score plus two times' the Electronics Information score [{MA + 2ELI ' . .. 

PhQ.prel'equisiie most oftenwaived.was the suecessfu! completion of'one year.of high School ali/ebra.' 
I he prcrequTSites for assignment to training are set forth in DA Pamphlet 350-10 (2) ' ' ■ w> 

. ' ' V • ' ' v' • *■ 
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failurcnof a considerable number of students. The fact that such a large propor- 
tion of |hc* HtucTents did not' meetrfhe prerequisites is a further indication of .the 
^origin of the problem. Men who neither asked for the training nor were qualified 
to take it could hardly be expected to have high motivation. ^ ,^ 

^. • Inquiries ^vere jnade in an effort^to find out why the proJortion of volunteer 
students was so low, and wfhy so many men who did rtot meet the prerequisites 
had t6 be assigned. Some highly relevant data were found ilTapuBlicaticm prepared 
by the^fficc of Personnel Opellltions (3). In a stutJy of a otte-year Arniy input, 
it was found that approximately 80% of the RA personnel entered the Army with 
some type of comm'itmient. However; very few of these comrmtmeiit^« were forr 
IV103 t^ainittg in electronics or any otfier hard -skill area.' Requirements f6r 
training in these areas had to be met largely by assigning men froni the 20% whO\ 
hud- not received commitments on enlistment, since draftees were not eligible 
for these longer courses. In general, the uncommitted masi^wer pool was of 
relatively poorer quality. Hence, a considerable shortage oH(P:.alified personnel 
for the hard skills resulted. Alt|iough theSM data provided no hints as^to why the, 
hard skill are^is seemed to lack general appeal to enlistees, they did explain 
why so tn^ny unqualified personnel had to*be assigned toHrairiing in these areas. 

•Following this assessment of the personnel sittiatiorrat the time, it was 
ccfncluded that two possible approaches t^o improving motivation might prov^ 
fruitful. One approach would be to make every effort during the recruiting and 
processinjg phases to locate all interested and qqalified personnel and to encourage^ 
.them to get into^ hard skill area. The other would be to seek means of'imp roving * 
the motivati^on of men already assigned to training; this approach led to the con- 
ceptualization of the research program described in this report.*' 

The overall situation ^described above was generally true from FY 1963 
through P'Y 1965. However, in the early part of FY 1966 the personnel situatiorr 
in the Army began to change rapidly. The intensification of the conflict in 
Vietnam and the resulting increase in draft quotas vastly chaflged the enlist- 
ment picture. During the latter part-of FY 1965, Army enlistments were from. 
10 to 20% below FY 1964 levels. During the last three quarters of FY 1966, 
enlistments>were virtually double what they had been in FY 1965. 

Although training quotas were increased, the personnel situation, at least 
:it the \ir Defense School, markedly improved. The proportion of volunteer stu - 
dents in Hawk system maintenance courses more than doubled— some classes being 
compo^d 100% of volunteers. The percentage of students who did not meet the 
p re reqiii sites dropped to about 10%, and class averages on .ACB scores rose some 
7 to 10 points. As was to be expected, attrition rates were affected. In seven 
classes undergoing training for MOS 22J (Hawk Missile Launcher Mechanic)' just 
pnor to the initiation of this study, attrition from all causes was only 157o. 

Data from the two experimental classes, which were selected without any 
knowledge about input quality, fu rther. demonstrate the change that had taken 
place. Appr'^>ximately 95% of the students in the experimental classes had 
volunteered for the trainin(|j compared to 19% of the students in the same MOS*" 
pro^tram for those clUsses entering into the data in Figure 1. Wso, mean FL 
scor(^ in the rxp)eri mental classes was 1 1 7. 8 compared to 1 1 2. 3 for the previously 
reporteui .classes. It was evident ^at the need for which Work Unit SPUR had 
l>eeij^desiLjned was no lonj^er immediate. Academic attrition had been reduced 
to s^K-h an extent that it would l)e extremely difficult to demonstrate further 

^ 'IKr Offn r of I Vr«*<>nnrlpfrr,ilion«« 'OfHll «irfinr*i a h.ir<il •-k 1 1 1 .>n^rr<juirni« .1 nunimuni <i?r of 
lO'^'in th** .ip jiropriatr «ij»t i .irr.i frt>m \hv \m\\ *» 1 f n .it t orj M.ittrr\ . .ind rrqtiirtn^ 1ft wrrL<i i»r morr of 

fornn I tr.iininn. 
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reduction^* experimentally. Therefore, the decision was made to suspend the 
Work Unit after tw.o experimclital classes had completed the Experimental treat- 
ment. Although the re^arch was limited, the findings were deemed to be of 
sufficient value to be worth reporting^ 

Objectives of the Research ^ 

The overall objectives of the research were to determine what motivational 
factors influenop-attrition, and to develop methods of maintaining or* improving 
the motivation festudents undergoing t.echnicaj trainingjn Army Service Schools. 

The specificVurpose in Work Sub-Unit SPUR I was to determine the ejfective- 
ness of group competition as a means of improving overall motivation and redlining 
att>4tjon. The research ajlso was ^designed to answer some additional questiorts 
of both theoretical and practical importance; 

* (1) How does' motivation change during the course of training in experi-r 

mental clksses compared with regular classes'', • \ 
f2) How does^ success or failure affect motivation? 

(3) Is theryafty relationship between motivation and the formation of 
personal friendships? 

(4) Does group competition affectthe formationof personalfriendships? 

(5) How important is motivation relative to aptitude in determining 
^ success in training? 

METHOD 

Rationale 

This study was base(# on the supposition that the majority of men in training 
have fairly strong needs for achievement, affiliation, a^id status. In other words, 
they have strong desires to be respected, accepted, ancf valued by their fellow 
students. It was fj^lieved that group competition was a suitable vehicle by which 
the environment could be manipulated to make satisfaction of the trainees* needs 
m<v e dependent on adequate performance in training. 

The basic plan called for dividing classes into groups of approximately #lual 
.^ize and aptitude, and these groups were to compete with one%Lnother on regularly 
scheduled weekly examinations. .Token rewards were to be given each member 
of a winning group. Several reasons can be cited why this approach was believed 
to be a means of exercising soma measure of environmental control: 

(1) Kvery man is forced to compete. Because competition and the 
desire t<? win i^ important in our society, most people, once in competition, will 
put forth effort even if the competitive event is one that would not otherwise be 
interesting to them. It was assumed that a similar situation would exist under 
group ( ompetition in training. Placing every man in a group and l}olding formal 
competition am»ng groups riakes eve/*y man compete, whether it is to his liking 
or not. It was hoped that the student's natural need to achieve or prove his 
supc^rion'tv would make him an active competitor. ^ 

(2) IX ery man has a real opportunity to win. Competing groupe are closely 
ni.itciiod f)n rele%'ant ^^itudes: each grouphas an approximately equal chance 91 

aing. In essence, slower student in a ^roup is competing with the slower 
?nts from the other groups.oven though winning is determined^on the basis of 
p rather tTian individual performance. Thus, it was hoped that by matching the 
Nljroup?; on aptitiide, each studentwouldconsiderhiK chance?; of winning to be good. 

(3) livery man's performance affects the entire group. Under normal 
CI reumstances in Army Service SchooLs*, a man's performance has little effect 
on his classmates. However, in group competitiorjthe fortunes of the group depend 

II , 



almost (.equally on ull members. The unwilling student is likely to be hgld in 
contrrnj)t l)y his fellows, Karely can young men remain impervious to a loss of 
respect and status t'r'om their peers. It was suspected t^at the fftajority of men 
^would< enter into the spirit of the competition willingly, and that mo^t of those 
who did not would still conform to the expected rple simply to avoid losing the 
^psteem of the ^nnip, la other words, it was believed th^ the man's need for ' 
affiliation would force J^itn to play the desired role, f, ' 

(4) Formal recognition c^n be provided winning groups. The Army Service 
School provides an :^most ideal situation for enhanci ng the value of token rewards. 
No matter how .-Jmail, r-e wards can be presented publicly, leaving little doubt as, to 
who received the^^wards and why. Formal recognition by authority is generally 
rn(Uivating in itsejf. The group competition approach^as seen as havVig an addi* 
tional value in ^s respect. The weaker student, vjm would have little, chance of 
recognition as an individual, would have an equ^l chance as a member of a group. 

.The effects of competition on the performartce Of bothMndividuals and groups 
has been a subject oT study for quite some time^ ^As early as 1927, Hurlock (4) 
demonstrated that competing groups performed better on arithmetic tests than 
non-compt?ting ^^roups, More recent studies (5, 6, 7) hav^|ponsi(iierQi0 the condi- 
tions under which competition does seem to be a motivating f^rcc^ In general, 
competition has been found to work best in a "means -independent" situation- 
one la which the competitors are in no way dependent on ea^ch other for 4\\e 
means l)V which they accomplish their task. In situations wlfere interdependence 
rather thati independence exists, cooperati6n between individuals or groups seems 
to,Mn<:rease productivity, while competition tends to hamper productivity. 

Competition as a means of motivating men is certainly not new in the military. 
It has- r)een used mformally in many situations, including academic settings, 
although mor*e frequently in athletics or during major inspections. In HumHRO 
Task APTTTUDI] (8) it was found that intersquad competition significantly 
increased proficiency test scores during Basic Combat Trai«lng; the rewards 
pi'ovideci winning squads were minimal. Therefore, it is known that competition 
with nunnnal r-ewai*ds did tfiotivate men Comparable to those with whofti the 
pr«*scnt r-esearx h was eoncerned. 

In ^roup competition of the type used for this research, elements of both 
conxjx'tition and eooper-ation exj^st. The ^oups are certainly independent; that is, 
tfie perMV)rrnanre of one gr^oup i.4 not dependent in any way on the performance of » 
any other\ Tfier-efor *", it wQuldJ)e (^xpeeted that comp^ition would improve per- - 
foriTunre. Members 'of a single gr*oup ar-e interdependent, bu^they ate not 
comprtitors . In fac t, coof)e ration l)etweeri ^roup member's is essWntial. It \v as 
h(>f)»'(l thitllr*; bettf"r- students urnild recogni/.e this interde[)en(lerioe, and would 
tutor tfir utMk(*r' students in their f^noup. Thiti alone, it was Ijt'lieved, might be 
suffu: irnt ensur e tint a lai*ger* numl)er' of the lior df rime stuch'nts would sue - 
I «\^sfullv eornplrtr the training. ' 

f!xf)erM MH*ntaI F r-or r( lui^rs 

Srb^cticjn of (T i.^ses. C)r it:malV|)laris calleti for* cl i^.^cs to be .-.elect «'d I r om 
tliosc training for- MOS IWV (Hawk I'*ir-<' Control !\#rLhanic ), MOS 2'M\ (Hawk Con- 
tihuour^ ive Kaciar- Met:hanu:), and the l-'-l^ rour-se. which is pr*f''par-ator-\' to a 
numhrr of MOSs involved with I-'ire I)i str-i hntion Svstenis. Th^'se MOSs wvvc 
srlfc-ltMl hrcMusr i lasses n(>?*nially t anged fror^i J.*>- men, \\}0rv uer*e usuallv 
V4'ry few NL-O:!^. and th^>y typically had lai^aer- propor tions o{ men in tlie lower - 
iptit'i le r- in^e.-^ {w wrry- pr-oper* motivation niiunt a mc)|-r llccisive factor* in 
sMcce.->.^ or faUure). X^') 
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Classes, of this size were considered small enough so that the men 
would get ^o know each-other quickly, yet large enough so that it should not be 
difficulty construct ^^^5 reasonably well matched groups. Smkll numbers of 
NCOs Avere desired for two reasons: Kirst, they .typically are-well motivated, 
hence; are virtually never problem students; and second, they are placed in both 
official and unofficial positions of leadership. The ranking NCO automatically 
becomes the official class leader, and his juniors typically keep him cognizant 
of pote«||al ac;jdemic ^problems. 

Because of phanges in school input between the time the research was 
planned and the time the classes were actually selected, classes from the afore- 
mentiotned MOSs were not considered to be of optimal. composition. Therefore, 
both experimental classes were selected from those training for MOS 22J (Hawk 
Missile Launcher Mechanic). Input to this MOS conformed more closely to that 
desired at the time-of selection. * 

Group Formation . M^i in each of the experimental classes we;"e divi^d/ 
into fbi^r matched groiJpS,^ith matching accompl^shed'in the following majimer. . 
A predicted final Miisil^Electronics- (ME) average was computed for each man, 
on the basis of regression equations derived from data on five classes that had 
recently completed the ME sabcourse. Variables selected for trial included the 
Electronics* (EL) and General Technical (GT) aptitude area scores from the 
ACB, age, education, and EPT score.' Separate equations were computed for 
volunteers and non-volunteers. In both instances, the final equations included 
only EL, GT, EPT, and age, education being dropped because its weighting proved 
to be negligible. The equation for volunteers, .using weights for raw scores, was: 

Predicted Average = .15 GT-*i.39 EPT+ .09 EL- ,12 A^e + 38.11. 
The equation for non-voLunteers was: j " ♦ * 

Predicted Average = .37 GT + .49 EPT+ .04 PL+ ..58 Age - 6.47.- 
The multiple regression coefficients for volunteers and non^volunteerfil were 
n72an<tT?6; respectively. Men -were placed in groups on the basis of predicted 
final Ml'Z average. 4HB^{'Gad between the means >vas not allowed to be greater 
than^ne point, and ^^HKvas taken to distribute borderline cases (predicted final 
averages of 75 and below) etijualiy among the groups. 

The problem of placing NCOs proved to be minor. The fii^st experimental 
class contained no NC.Os. In the second experimental class there were three NCOs; 
since it was not possibLt^to put an NCO in each of the four groups, it seemed 
advisable to omit them from the compet^tion. 

Men who were recycled into an experi#flental class proved to be no 
problem. There was only one recycled student in the first experimental class 
afici none in the second class at the time groups were formed. The one recycled 
sti: lent was placed in the same way as the others, although it was thought that 
his obtained scores might be somewhat higher than predicted because^he had had 
.\ part Qf the training previously. Other recycled students were not put into groups 
immediately. Ifoweyer, whenever a man was dropped from a class, his place in 
a ^roup was filled bv a recycled student if one was available. 

^i?"^P^U^!.P"* basis for competition was the regularly scheduled weekly 

examination. Competition between each pair of groups was conducted for a 
two-wook period. .After each compeUtion period, the ^jroups were paired anew for 
the following cornpotition period. After three periods, or six weeks, eac\p^^oup 
had compet^ apainst each of the^ther groups. During th0 final period of ME, 

' f h»' KIM. or f-.lr( irnnn •* IM.k rmrnr Ir^t, is nn \irnrfrn**r >c ho(»l Irst. It was originally designed tn 
predu t « ess m lli^n f- lei tmni'^. mdw the \|K f^utx ourse^.. lidded on nrvrr.il recent ( Kisses, the estimalcd 
\.ilidiU of ihe y VV for fm.il MK. .ivrrd^e is .ihoul .70. 
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the two groups with the best overall records wer^ paired and the! two groups wlth 
the poorest overall records were paired. I 

The winning group in each pairing was determined by the proportion of 
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tests passed during the competition period. For example, suppose that competition 
had been bi^tween two groups of eight men each tha1<had taken one laboratory exam 
and two written exams during the period. Each group had thus iaken a totalj^f 24 
tests. If there were 22 passing scores in one group and 20 in.the other, the group 
with the 22 passing scores was declared the winp^r for that per itDd*. In ca,se of a 
tie in the proportion-pass criterion, the winner was the group with the higher aver- 
age duringtheperiod. However, one furtherprovisionwaS added— that bothgroups 
would be considered winners if^both had 100% pass records for this period* 

There were two closely related reasons for choosi'ngthe proportion-pass 
criterion over group academic average as^ the ba^is for determining winning 
groups. First, since one of the main purposes of the researchwas to find means 
bf reducing attrition, improving the scores of borderline stude^jts was consid^^^eji^ 
^Vmore i^nportant than improving the scores of stronger students. Second, it ^^*^ 
. hope^ltha^ thi^type of criterion would result in jnori tutoring of weaker stUderiSs. 
Using the proporti^fr-pass criterion, the group's standing 'is more dependent upon 
theperformancj^l^the borderline student than it is on the average or bright student, 
t)Oth»of whom would probably pass nearly all of the'exams uAder any conditions. . 

Rewards or Incentives. It was hoped'that the desire to win'would be the 
chief motivating factor in the competition, as rewards of any feal material value 
could not be provid^. Since Aisj^y regtilaFtions plafce string'fent controls on pro- 
motions, pay increases, and leave time, if was impossible to offer these more 
obvious incentives. It was not even possible to arrange a three-day pass because 
of scheduling difficulties. Furthermore, students had very few work details^ no* 
KP duty, and a minimum of inspections, making'exemption from such things of V ^ 
^ little value. Nevertheless, it did seem'as though some sort of rewards was ^ 
■ ^ecessary to niake the competition more interesting and more meaningful. 
^ In the search for v - < 
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possible rewards, it soon 
becamj? apparent that vari- 
ous kinds of recognition for 
accomplishment — which 
could be given at virtually 
no cost — would have to be 
relied on heavily as incen- 
tives, as funds available for 
the purchase of material 
rewards were very limited. 
However, there was good 
evidence that recognition was 
highly valued, at least by the 
young soldier on a first 
enlastmentAThis evidence 
comes from] a study by 
McNeil and Hialek (9). Some 
of the findings are shown in 
Table 2. The rewards arc 
ranked in the order in which 
they were preferred by a 
group of men undergoing 



Scale of Reward Valug^s^ for Men in &asic Combat Training, 
Ranked According to Preference " 
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Basic Combat Training. Afe can be seen, rewards involving individual recogni- 
tion frequently were^more highly valued than other rewards of considerable 
monetary value, For example, the rewards ranked 5th, 6th] 9th, and lltH all 
•cost virtually notj^ing, yet were more H!|hly valued than a $20 award, ranked 
12th. From these data, U was concluded that recognition for achievement could be 
a truly potent incentive in the 'Army S^rviig^ School setting. 

After consideration of the possibilities,' t'he following list of incentives 
was.chosen and employed during the experiment: 

(1) ' Each member of a winning gfoup for any of the' four competi- ' 
tion periods was given "3 choice of a, theater ticket or a ticket good for three lines 
of bowling. ' ^ . . ' • 

(2) A brief article, listing the dames of*'members of winning groups 
was published in the Fort Bliss News after each competition period 

^* (3) The names of members of winningft^roups were pdkted on the 
barracks, bulletin boa/d. ' • » , i 




Aiter two periods ofj^^mpetitiop, an article was sent to the home- 
town newspaper oh€ach member oX the grouphaving the best, overall record during 
•the two periods of compTetition. (A cop^ of the article is shown *in Appendix A.) 

' . (5) At the' end of the competition,- a letter was sent to the parents 

6S each member of the group having the t>est pverall record during the four 
periods of competition.^ .(A copy of'this ^letter is shown in Appendix B.) 

Development of Assessment Devices | ^ 

.To^ obtain information atibut some of thfe questions to be answ^ij-ed by this 
research, it was necessary to dev.elop some n:>easur6s of motivation and some 
Vindices of social. structure. The development of each of theW^easures will 
be described separately. ^ , ' ' . 

Peer Ratings ' . 

Originally, four peer ratings were obtained. These were titled " Friend- 
ship," "Ability," "Leadership ^tential," and "Desire to Succeed in Training." 
A fifth rating titled "Familiarity" was added after students in earlier classes 
complained of difficulty in making, ratfngs ;>ecause^ they were jiot familiar wifti 
all. of the class members. . ^ 

The norninating technique was used throughout, with the number of men 
nominated varying with the class ^ze. In classes of 20 .to 40 men, students were 
asked to nominate five men fpr "Most" and fiye for "Least" iri each rating. With 
smaller classes, four men were nominated In each category, ' and #ith larger 
classes, six men. Students we|:e not permitted to nominate themselves, but were 
asked to rate themselves as being in the first, second, third, br fourth quarter of 
the ^flass on all but th^ " Familiarity" and " Friendshiff" ratings, (A copy of the 
peer rating forms is included- in Appendix C.) \ 

Two kinds of iryprmation Were desired from the' peer ratings: It was ) 
hoped that the "Desire to'Succeed in Training" rating would-be a valid measure 
of motivation, and that the '^^Friendship" rating would provide insights into class 
structure. The. other ratings were included in an effort tg^termine how friend- 
ship influenced or affected an individual's- ratings of. hi^pfe's on other charac- 
teristics. This infiucnce is' com'pnonly referred to a^mSSrrtoSh^ effect." 

. Considerable effort Was expended trying to find the^most V^^edictive 
- scormg scheme for the "Desire." rating. Although none of tbfe more involved 
methods proved to be more useful than^he si^nplest method, it is felt that they 

" ■ - t 
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should be mentioned foArthe benefit oj others who plan to employ peer ratings. 
In brief, the^^ were: " . 

(1) An algebraic surhmation of nominations. To obtain each man's 
score for a given charact(^ristic, the total number^f^ "Least" nominations he 
received was subtracted from the total number of "Most*^ nominations he received, 
A constant was ad^ed to make all scores positive. 

(2) ^ An attempt to eliminate halo effe otg^B lMp the "Desire" rating , 
by using partial correlation. A halo effect in the ratir^Wlra*- easily demonstrated. 
For sample, in the first class to be tested, the correlation between "Frienctship" 
rating and "Ability" rating was .30, based on sc6res derived in the manner 
described in (1) above. However, when GT was partialled'out of tljie "Ability" 
score, the correlation of the remainder and "Friendship" rose to .51.' In other 
words, whpn variance. due to ability as measured by GT wste removed from the 
"Ability" rating, a larger proportion of the remaining variance was associated 
with friendship. An attempt was made to remove the halo effect from the "Desire" 
rating by^artialling out the "Friendship" rating. 'However, this did not increase 
the correlation with course grades. This^ finding was interpreted as meaningthat 
men with a greater desire to succeed were also more,5iikely to be chosen as - 
friends by their peers. If this were the case, the " t'riendship" score? contained 
;5ome variance assoj>iated with desire to succeed. This variance, was removed " 
in the p^^alliTrg excess along with that associated with friendship, with the 
result' tnf^fec-aj^ rail validity for p^redtcting course^tft^ades remained unchanged. 

^ (3) An attempt to elinninkte halo from thy"Desire" rating by weighting 
nominations on the basis of friendship choices. It was assun^ed tha,t ajgater who 
liked a particular individual would tend to overrate him on other characteristics. 
The^^opjjosite was assumed t(5^*be true for men disliked by a. rater. Hence, it was 
^s^umeSNhat the confidence that could be placed in a "Most" or "Least" nomina- 
orvyi /'D f^gire" would vary depending on whomadethe nomination. A weighting 
erne to take like-dislike into account was derived. It is based on the idea that 
dquivalent nominations on both "Friendship" and "Desire" by the same rater are 
?ss meaningful. than different nominations. 'The weighting system is shown below: 
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An indiv^dual'.s score w^s the algebraic sum of the weights of tTie nominations he 
received. .A constant was added to eliminate ^tf^gative scores. This weightingdid 
littleto change the order of the " Desire" scores . The correlations between this 
.score and the unweighted algebraic sum were above ' in both classes for which 
the weighted .score was computed. Obviously, .no gain in validity could be expected. 

(4) An attempt to eliminate halo* from the "Dosire" rating by 
eliminating unrealistic raters. The Accuracy of an individ . a's nominations 
on the "Ability" rating could be determined by comparing his ratings to GT 
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scores, since the GT score is considered a quite Valid rneasure of overall 
ability. The 50% of the class whose nominations for ability were most in line* 
with GT werq selected, and a ne(v "Desire" scor^ was computed from the rating* 
of these men.- .^n individuals score was the al^ebraic sum of the "Most" and 
"Least". womij;ia^ions he received fr^m these men, with a constant added to 
.eliminate negative acores. This score prpved to be no rnore predictiye than the-.*^ 
score based on all nominations in either of the two clai?ses for which, ii was com^ 
puted. This result in difficult to interpret. It would appe/r that a mane's capa- 
bility to judge- his peers varies^ with the .characteristic being judged. H^nce, a 
man who is a good judge of ability maf ho^'be a good judge of motivation. Also, 
reducing the number of^raters by 50% probably ^ affected the reliability of the 
ratings adversely, * - ^ * ^ 

(5) \xi attempt to improve the predictive validity of the "Desire" ' 
rating .by eliminating unfamiliar ratees. It stands to reason that men are going 
to be able to make better judgments of men with whorp ^ey are familiar than 
of merywith whom they h^ve little far^iliaritjr, Examinatior/of the peer*Mting data 
revealed that men who were low, in* ^Familiarity" tended to receive very few 
ntP^iinations on the other scales. It was hypothesized that Vaters werq^rrfttittant , 
to nominate a man with whom they were-yafamiliar, SQiNfed^ck of feithepJ'M^st" 
or "Least" nominations (j^uld not be interpreted as meahinflkthe unfamilg^ratee 
was average for the group ^^gi^hteit .characteristic, yS^^h^^j^c^sJ^ygi^i^is , all 

were eliminated. The^>^^ffi^^ raffRg did increase in 

the three ^^^ss^jjTfe^^fi^^P^^^ Thi/essentially confirmed the hypothe 

^J^' ^^^IP^'t^ person^ were less predictive 

Ufan for the n^orV^^amrt^ finding, of course, did not provide a 

/me^ans of inc reasi'ij'^Jfe^ predictive validity of the "Desire" rating, but ^ 

it did provide a m'^m^'&f judging the confidence that can be placed in any given 
individual's rating on the scale. 

ft was 'ment|gined earlier that the peer ratings were needeU to obtain 
information on the/^pcial structure of the It^ w^s ^jpfpothes izojLthat 

factors .related to^ccess in training \vould also be af'factor in the formation 
of personal friendships. For example, it was believed that clique (a small 
group of close personal friends) formation tnight t)e r.elated to such things 
as ath^taides toward the Army, attitudes toward training, aptitudes, age, educa- 
tion, or f^rographical location at home. The social structure of' the class was 
determined by applying the technique described by Clark and IVlcGuire (10) to 
the " r^'riendship" ratings. 

Student .\ttitlide Survey 

A trial questionnaire was constructed tharS^ontai ned questior?s about 
interests, desires, intentions, und expectations, wim particular reference to , 
traimng a*n(i the Army. Original questions were chosen on the basis of face / 
validity. Several classes were tested during the development and modification 
tf)r the questionnaire. During development, items with very little response 
variation were rewritten and some items were added. After ave|g.ges from the 
mi: subcourse weri' available, final modifications were made on- the basis of 
item valiciitKes. (A 'copy of th(^ final form of the questionntii re is shown in 
Appendix D. ) , 

In scoring the. questionnai re, alternatives believed to reflect high 
motivation W(.'re given low scores, and alternatives beli(>ved to reflect poor 
motivation were ^\v(^x\ hi^h scoVes for each +tem. Obviousljf lower total scores 



12 



7 ' 20 



wer^j^ensidered as indicative of higher motivation. Details of the scoring 
procedure are snown in Appendix D. ^ ' 

• * . . V . , v\ . . ^ . - 

Behavior Rating 

' — . ^ ' ♦ 

A rating form based on a five-point scale vC^as devised far use by the 
class leade-r. Irust^ces of sleeping in class, disciplinary actions, tardiness, 
and *^igs/' at inspections were to be recorded ^r leach man. A new form wass 
< to be use^d ea^h week. The beha\^ior rating was tried in two of the classes used 
in develoiping the assessment device^ but it provecWto be of no value. Recprded 
instances of behavior that might be indicative of motivatfon or a lack of motiva-, 
tion averjaged l^ss than one per week per class. The five-point overall rating 
proved. ulseless also^ because only in extreme easel did the class leaders give 
any manja rating other than average, and this information was already available 
f rom theipeer ratings and attitude survey. As a result, this rating was discontinued. 

Conductjof the Exp'eriment < ^ . 

Ad^mini strati on of the questionnaire and peer ratings ti^ialMipproximately 40 
'minutes;, alfthough one class fiqishedinl^s than 30. No verbal .instructions were 
givfen with the questionnaire, although sti^ents were reminded to ptit .their flames 
on and 'were tcSld to raise their hand iP they did not understand a question! 
Ailljitional instructions were given with the peer ratings in an attempt to elimi- 
nate halo from^the ratings. Basically, these instructions were to caution the 
raters figainst rating a man high becaus^e they liked, him, and vice versa." y 

The sele(!tion^of times forpadfniniStering the tests was considered crucial. 
It seerried highly desirable that the first testing precede the administration of* 
any scliool examinations. Otherwise, it was feared that bdth the ratings and the 
questionnaire might reflet little more than the results of the school examination. 
However, it also seemed desirable to give the students arpple time to interact 
^d obi>erve each other 30 that they coi^d have some real basis for making rat- 
ings. .Therefore, the day before the first school examination was chosen as the 
best possible date for administering the questionnaire and peer ratings. 

There W%!r39R^^also good reasons for choosing a day immediately following the 
fourth written examination for the final test date. Students were not normally 
,^LroppGd /rom a class until after the fourth week unless they obtained extremely 
^Poor-«<rt5res on the earlier examinations. Hence, test data for both perfbds could 
be obtained on the great majority of Students, since class composition remains 
relatively stable during these weeks. 

. Testing; Sched ule 

Originally, the peer ratings and the questionnaire were administered at 
three different times. The first testing was just prior to the first exaniiriattbn, 
the second testing just after the seconcf written examination, and the final testing 
just after the fourth wrUten examination. The secondl^testing was eventually 
dropped as being superfluous. Therefore, the experimental classes were tested 
only before the firsthand after the fourth written examination. . 

Overa ll Ex perimental Plan 

Although the .same general plans were followed in both experimental 
classes, a number of the details were handled differently. ,The changes ma'fie in 
handling the second experimental class were attempts to correct what were seen 
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as pro^hfins or ^rrors 4n handling the first clgss.. The following analysis of 
procedurtes presents the- essentials and emphasizes .the differences in the han- 
4Jing'Of-^the two classes: 



Item 



Instructor 
Briefing 



Student 
Briefing 



Test 

Adminis- 

^ation 



Laboratory 
Assignments 



Incentives 



.Experimental Class 1 

Instructor personnel were 
given complete background 
briefing and oriented to their 
role. Briefing was given 
SoifJHhree weeks before 
the clas« starting date. ■ 

On the third day of class 
a 15-niinute briefing was^ 
given'to the-students. They 
were given competition 
group assignments, given 
the terni^ of thoTcompeti- 
fion, told of the rewards,^.,— 
and given a brief explana- 
tion *of the pjlrpose. Th€ 
main purpose, as related^ 
to the students, was to 
provide conveniently size 
study groups. 



The first testing was just 
prior to the first cla#s 
examination, and the 
second testing was just 
after the fourth written 
examination. 

Students were permitted* 
to tihoose their oV/n 
partners, although instruc- 
tors had the option of 
' rearranging partnerships 
if they felt it would be to 
thQ. class's advantage. 



\ Groups were rewarded 
. after each competition 
period. HumRRO per- 
sonnel handled all 
incentives. 



Experimental Class 2 



Same as first class. 



/ s 



Essentially the same 
as the first 'class, 
but a much more 
detailed preseo^- 
tion on purpose. 
^The equality of 
^ the groupings was 
emphasized, and. 
the need for tutor- 
ing was brought out. 
Students were encour- 
aged to ask questions 
within their groups, 
and told of their 
bligation to aid 
one another. 



ame as first dlass. 



2'2 



Laboratory partner- 
iijBhips were formed 
within competition 
groups, ^acla^group 
had its own work- 
bench, to some extent 
isolating each group 
physically from the 
others. 

Incentives were the 
same except that 
instructor personnel 
. (normally the chief 
instructo r) handled 
incentives whenever 
possible^- 



\ 



change in the stu(Jent bridling was designed to make the stated 

purpose seem more plausibly. The cljiange in laboratory assignment procedures 
was "hriade^.in the hope of building up greater group identification^ Having the 
instl-uctbrs/ handle the entire, incentive program was done to qreate th/ impres- 
sion that the competition was basically an Army; rather than a HumRRO, project. 
Subjectively, these changes seeVned to make a difference in the overall, class 
attitude toward tiip e>iperiment. The first class seemed to feel that the'compe- 
titibn experiment was a separate affair run by HurnRRO that merely paralleled 
th^jlv training. This was attestq'd to when students camesto the HumRRO cfrfice 
in hopes of getting theater tickets a day early for a particular movie. In the 
second class, all questions and requests ^were directed to the school's instruc- 
tional staff. It seemed, too, that the instructional st^ff ^becajne more personally 
involved^nd tooTc a greater interest in the second class, because they handled 
most of the details. x 



RESULTS AND DISCUSSfQN 

Validation of Assessment Devices * a 
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. It was hoped that'the peer rating of "Desire to Succeed in Trainingi^ and the 
questionnaire data would pi«»ovide the means of assessing stude;it motivation that 
was needed to answer several of the questions posed in this research. Validity 
data on these two meas^iires, along with the "Ability" rating and two ACB scores 
for tl\e pre -experimental classes are presented in Table 3. The signs of the 
correlations ij;jv61ving the questionnaire have been reversed, in effect reversing 
the direction of scoring of the questionnaire, so that all correlations in the table 
would follow the sarhe pattern in showing relationship— tljat is, higher motiva- 
tion and higher aptitude associated with higher achievement. 

The classes represented /n this table were those employed in developing 
the questionnaire and peer ratings used for the experimental clashes. Since 
the peer ratings were administered in the same manner, the scores in all classes 
are comparable. However, only the fourth class received the questionnaire in 
the final form, so, the correlations for the questionnaire are not strictly compa- 
rable, .^s-a final ch^ckonthequestionnaire, one additional class was administered 
the ^questidnnaire in its final form, and the obtained validity with ME average 
was .49. ^ * 

It can bo noted that the correlation of GT with final ME average is consider- 
ably higher tharj the correlatijfi between EL and ME average in ail but the first 



Table 3 



Validity Co«^fic ients for Various Predictors 
of Final ME Average"*^* 



I rt'-f'xp. ri 1 
nii iit .i\ 1 \ 


I 

. ■ 1.. 


CT 


Ahilitv 
H.tt iiu 


M.it in^ 


<,)«H'Nt ion- 
nair** 








' .')(}* ' 






n . 


.'>()• ' 


.Kl ' • 
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?<> • • 












, h'.lf'ctr(>nii *< 


.ifit itii'lf .irca 





(f \\ (rfntT.ii Ire hnicil a[>lit«»lp 

* irulic.iU's p .1)5. .uul * * inH i<- .it«'s cmpiovinii .» onf-l .li h'tl tt'st . 
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Table 4 1 

Partial Correlations of Mofivation 
Measured With Finol ME Average, 
Holding GT Constantl 



class. This is undoubiedly due, at least in part^ to the i^ct that ths EL sco^e is 
much more restricted Jin ra^e, since these men were selected for^'training on 
the basis of' EL scorejs. All men had EL scores of 100 ^r higher, while GT 
scores ranged down to|71, with ^ conside^jablfe^ proportion,being under 100. This 
finding led to the concltision that GT, should be used as a control for aptitude in 

this research since the students were" 
relatively homogeneous with resppct to th^ 
EL score, which is the official prerequisite 
for the course. . " , 

Partial correlations of the motivation 
mea^ures with Yinal ME average with GT held 
constant' a r|e; shown in Table 4. In ojher 
words, these are the Qprrelatiojis that 
would be expecte^d between the motivation ^ 
measures and ME average ii^everyone ih'the 
class had the same GT sCTo^e. All but one of 
the correlations is significatit &t the .05 level, 
employing a one«-t^ledMest, Therefore, it 
must be concluded that motivation, as 
measured by the peer rating of "Desire^' ^nd 
the questionnaire, is a significant factor in 
success in ME* • 



rnt-ntal 
(Mass ^ 



Mr itsurti 



Desiire 
Hating 



A 


23 


.17* 




25 


.62* • 


c: 


21 


'l \ 


D 




.19**' 



liairc- 



.12 
.3' 

.35 
.63? 



• ** ir\<li( atps pv*05, and ** indicates 
p'. -01, L*n»ploying aJoni*-taiIpd Jtest. 



Overall comparisons of 
the predictors with the two 
different types of exami- 
nations that enter into final 
ME average are presented 
in Tables 5 and 6. The 
- written examinations are 
objectively scored multiple- 
choice exams, while the 
practical examinations 
given/ in the laboratory 
havQf a -considerable ele- 
ment of -subjectivity in - 
their scoring. The reli- 
ability of the written exams 

Table 6 

^ Validity Coefficients for Various Predicfors 
of ME Practical Examinotion Averoge ® 



Table 5^ 

Validity Coefficients for Various Predictors 
of ME Written Eifaminption Average" 



Class 




cf 


AbRity 
Rating 


Desire 
, Rating 


' Question- 
n€ure 


A 


23 


.57*-* 


.60** 


.65** 


.5>* 


B ' 


2S 


,81** ^ 


.79*^ ' 


.73** 


.61** 


c; 




.76** 


.16* 


.36* 


22 


D 


37 


.59** 


.70** 


.53** 

f 


.61**^ 



* in(i<cates p<.05, and 
tailed trsi. 



' indicates p<.OI, employing a one- 



'.V -36. 



'class 




(;t 


Ability 
H.itin^ 


Drsire 
Rating 


Quest inn- 
nairr 


-f" 

\ 


23 




.26 


/..30 


.32 


w 


2.') 




-.67'** 




.12* 


c 


1\ 


.r>2r 




.17** 


.63* ♦ 


1) 


37 




.7.3** 






* • in.l 




.().'). .ind •* indifiitfs p- .01. '•m(>l(»vin(i; . 


1 onr- 
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. is considerably higher. 
Based on odd-numbered tests 
versus even-numbered tests, 
the estimated reliability of 
the written exams is about 
\90 while the estimated reli- 
ability of the practical is 
about' .60. Obtained relia-^ 
bilit^, of course, varied 
from class to*clas"s. 

In general, all of the 
predictors have higher 
correlations with the written 
exam average than with the 
practical exam average. 
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This, of course, would be expected from the reliability data. However, tliere is 
a slight tendency for the motivation measures tq^be more consistent than GT with 
respect to the two types of examinations. For example, GT has higher correla-'' 
tions v/\th written exam average than does the questionnaire in three' o^the four 
clashes, while the questionnaire is more highly correlated with practical exam 
average in^three of the four classes. Tfiis might have beerf expected. Lecture 
m^-terial is presented in a highly academic rpanner, and a high degree of verbal 
anc^ numerical skills Avould be expected, to b'e involved in the learning^process. 
-FToweve^r, the requirj^nionts for th^ese' skiUs " are" probablycrnuch lower in the 
'laboratory. VyThe persi5?«tent and diligent worker with minimal aptitudes is likely 
to do well in the practical exams, rfence, motivation might be pxpected to be q£^ 
greater relative importance than aptitude jn the Jaboi^ory. ' 4'h^se observations 
led tcv fhe c^onclu^jion that these two types of exams should be treated separately, 
at least for the time b'eing. . 

Sociograms were constructed f^lfcthree of the four classes tested during the 
development) of the peer ratings ana *questi9nnaire. One sociogram Was con- 
structed froi^ the " Friendship V ^ratings obtained prior to any. tests," and one was 
constructedTrom the ratings obtained following (.ht fourth written examination. 
One example of a sociogram is shown as Figure 2. , The numbers along the left 
arid across the top indicate each man's alphabetical position within the class. The 
sequence has been rearranged so that small groups of mutual friends, or cliques, \ 
appear tog e^ier.. Reading across the p^age are the clioices made Ijy an individ- 
ual, and neading down the page are the nominations received by the individual. 
The l^e«:s for the choices, as given in 'the figure., may be interpreted as follows : 
(ly indicates mutual "Most" nominations. Man number 12 gave 
man 23 M "Most" nomination and man 29 gave man 12 a "Most" nomination. 

(2) BB indicates individual "positive choices. Man number^ 6 gave a 
"Most" nomination to man 12, but man 12 gave neither a "Most" noij a "Least" 
to man 6. • ^ 

* (3) Id shows mutual "Lfeast" nominations. Man nuhiber 15 gavef a 
"Least" nomination to man 30 and also received a "Least" from him./^^^^ 

(4) shows individual "Least" choices. Man number 19r gav$ a 
"Least" nomination to man 27, but he received neither a "Least" nor a "Most" 
from man 27. 

Using the keys. Figure 2 shows that man number 29 gave "Most" nominations 
to men 12, 3, 19, 30, and 23; he gave "Least" nominations to men 15}- 10, 1, 28, 
26, and 24. rfe received "Mos>t' nominations from men 12, 3, li9, 30, 20, and 2; 
and he received "Least" nominations from men 1, 5, 21, 8, and 24. 

The key for opposite choices is also shown: 

(1) ESS and ^Sshow opposite choices. For example, man nuniber 3 gave 
a "Most" nomination to man 11, but man 11 gave man 3 a "Least" nomination. 

The small friendship groups, or cliques, are relatively well formed. -That 
is, the composition of the groups is relatively easy to determine, although there 
seems to be some overlap between the fringe members of the two large cliques 
in the upper left-hand corner. However, no meaningful relationships could be 
found between these small social groupings and factors relatj^d to success in 
training. On the first ratirm.,'^ cliques tended to be composed of men who had 
taken BCT at the same Ce^er. However, even this relationship tended to dis~ ^ 
appear on the fourth week sociogram. Also, there was a tendency for NCOs 
to form a separate clique within a class. This was expected, since the NCOs 
are generally older, many are married and living off post, and they are sepa- 
rated from the typical student by rank, and privilege. 




Figure 2 



Men within cliques varied considerably with respect to aptitude scores', 
"Desire" .scores, and questionnaire scores. There were no "good" cliques' 
or "bad" Mques. In general, the largest clique (upper left-hand corner oY - 
Figure 2) was composed of somewhat superior men, but membership in the 
clique was.not highly predictive of success. The clique composed of the men 
numbered 1,. 13, and 28 wa§ probably the most successful clique. Number 13, 
who was widely disliked (a's can be seen from the sociogram), finished ME with 
an a^cei^age over 99^. He.was highly rated in "Ability" and "Desire," however. 

Sih^larly, findings frfhn a study of the two other classes for which socio- 
grams were made also failed to show any promising relationships between social 
Structure and the school performance or motivation of the students. 

Results in Experimental Classes .« 'P ^ 

Validity of Predictors ' 

The validities of the predictors obtained in the two experimental classes 
are shown in Table 7. In general, these ^validities are very similar to those ^ 
obtained in pr^vipusly tested classes. 'although the validities of the "Desire" 
ratingtend to represent the highest of the coefficients obtained with that meagre. 
The contrast between GT and the questionnaire is even more striking than in the 
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Table 7 

Validity Coefficients for Various Predictors ^ 



ME 


Experimental Cla^s 1 

CV = 25) 




Experimenfal Class 2 
(/V=36) * 


I 


Averages 


CT * 


Ability 
Rating 


Desire 
Rating 


Question- 
naire 


CT 


Ability 
Rating 


Desire 
Rating 


QbestioD* 
naire 


Final ME 


.67** 


Jl- 


.74** 


.74** 


.63* ♦t*''^ 


.57** 


.35* 


.50** 


MKVritteD 
Test 


.70** 


.82* * 


.78** 


.54** 


.69* ♦ 


.6J** 


.41* 


.48** 


MC Practical 
Temt , 


' .52** 


.68** 


.56** 


.62** 


.45** 


.49** 


.29 


.45** 



* * indicates /rCOS. and ** indicates p<.01, employing a one-tailed teat. 



non-ex{^rimentalsclfEisses. GT had considerably lower A^plidities for the practical 
exams than for the written exams, while the validities|p6r the questionnaire were 
roujpby equal for bothtjpes; This finding essentia]y||rconfirms thogkoposition 
tharthe relative importlhce of aptitude and motivation varies witMRe type of' 
examination given. 

Effect of Competition on Performance - 

It was hypothesized that group competition would improve performance, 
and that thfe greatest improve|nent would be evidenced by the weaker students. 
Since only two classes received the esqjerimental treatment, it was not possible 
to fully test this hypothesis. Nevertheless^ it was felt that the experimental 
classes should be compared to classes that had not received the experimental 
treatment.. The controj group selected was comprised of the nine clas^j^s^ in, 
MOS 22J that hUd initiated training tjetween the starting dates of the two Experi- 
mental classes. , 

Both the experimental and the pontrol 
classes were split approximately into thirds 
n the basis of the combined GT distribution, 
nd the upper and lower groups .were selecte,d 
for comparison. T^e mean final ME scores 
for each of t|^e groups are shown in Table 8, 
As can b<& see^i, the mean scores of the two 
higher aptitudJe groups are virtually identicalj . 



* Table a 

Mean Final ME Scores for Men 
in the Upper and Lower T^^ifSTs 
of the GT Dislribulion in the 
Experimental and Control Classes 



CT 


Exptrimental 


Control 


' Distribalion 


(^ = 20) . 


(/V-75) 


Lo^er third 






(CT<107) 


75.4 


69.2 


Upper third 






(GT>120) 


90*8 


90.5 



while tl^e meaf> of the lower aptitude experi- 
mental group is some^ six points higher than / 
that of the controls." 

A comparison was made of the number 
of lower aptitude studejits inthe two groups 
who had ME averages of less than 70. Six of 

the 20 experimental students (30%) did not achieve a 70 average, in comparfson 
with 39 of the 75 control students (52%). Although this difference was statistically 
significant at the .05 level, there were not •u|ficien|^da|§ tciij|pbtain an accttrate 
estimate of the attrition level that would bfe expected iflhe expe 
was routinely used by a school. 
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Relationships Between Success and Group Identification 

It was hoped that members |p'Ould identify with their competition group, 
and enter wholeheartedly intd^he spirit of competition. A means of determining 
how closely a man identii^d with other members of his competition group lay 
in the peer ratings. It was felt that any strong feelings toward other members, 
either positive or negative, represented a type of identification. Hence, either 
"Most" or "Least" nominations for other group members were accepted as 
indications of identification. 

The within-group nominations of the experimental classes are showii^ 
in' Table 9. Nominations on all five peer ratings were cdunted. In general, 
the number of within-group nominations increased on the second testirfe,^indicat- 
ing a higher degree of within-group feeling after four weeks in class. 

However, the feelings were not all positive. Table 10 shows changes in 
nominations between first and second testings on "Ability" and "Desire" ratings, 
which were chosen for this comparison because they should reflect the amount 

^ Within.Group Nominations in the Experimental Classes 



Group 


ExprriraentaJ Class 1 ' 


— Experimental Class 2 
















Isi Test 


2d Test 


Differencr 


1st Test 


2!d Test 


Difference 


I 


59 


64 




95 


132 


4 37 


.1! 


• 66 


SO 


-16 


64 


71 


+7 


Ill 


* 28 


f 


+25 


. 63 


72 


49 ■ ' 


IV 


51 i 


76 


+25 


82 


96 


4 14 


I'otd] 


201 


243 


+39 


304 


371 


467 



Table 10 

WTfhi^t-Group Ratings of AbitTfy ari|^ Desire in ihe Experimental Classes 



Group Vol r 


Kxperimrntal Class I 


Kxperimental Class 2 


(.'omp^tition 
Re softs 


1st 
Test 


2d 
Test 


Nit Dif- 
ference 


Competition 
Rrsulls- 


Ist 

Test 


2d 
Test 


Net Dif- 
ference 


Wins 

L_ ^ 


1 .ossrs 


Wins 


Losses 


I 


0 


4 






-13 


o 


I 






+ 13 








19 


if 








27 


42 




Negative 






5 


1.1 








10 


12 




II 










-8 


I 










F^oHit i ve 






. 17 










16 


14 




Negative 






10 


10 








9 


10 




III 


■■) . 


i 






^\ 


0 


3 






-14 


F'oHilive 








15 








17 


9 




Negative 






4 


8 










13 




IV • 


\ 


0 






.6 


3 


0 






*8 


f'osill ve 






11 


18 








16 


21 




Negative 






n 


12 








15 


12 




Total 

e 










.-11 










4 4 



'Flach group hi«iJ one tie. 
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of confidence the men have in others in their own group. In both classes, the 
group that lost most consistently shows the greatest negative change, while the 
group that won most consistently shows the greatest positive change in one clas^ 
and the second most in the other class.' Although the amount of change is actually 
very small, the total negative change of 11 nominations for ExperimentabClass 1 
seems Indicative of a general loss of confidence of group members in their groups. 
The slight positive changfi*ish.own for Experimental Class 2 would indicate little 
change between the two testings in the second experimfental class. 
Table 11 presents data on v 

Table 11 



Distribution of Within-Group Friencfship 
Nominations in the Experrmental Classes 



Experimental 
^ Class 


Isi Test 


2d Test 


0 


1* 


2 or 
More 


0 


1 ' 
-r 


2 or 
More 



r 

.Expected Number 
Observed Number 



7.0 11.0 6.1 
4/ 11 9 

(X''=2.73, 
not sigt^ficant) 



6.1^ 10.9 7.0 
4 * 12 8 

not significant) 



positive nominations for the "Friend- 
ship" rating for each class for both 
test administrations. The "Expected 
Number" represents the number of 
men that would be expected tp. nomi- 
nate 0, 1, and 2 or more mfen/in their 
own competition group if alrnomina- 
tion^^ere made randomly.^ The 
"Observed Number" is the actfjal num- 
ber of men who nominated the indicated 
number of men in their own competition 
group. The total number of within- 
group positive nominations exceeded 
expectancy for all four test admini- 
strations, but the difference was 
statistically Significant only in Experi- 
mental Class 2. At least inthe second ] ^ 
class, it appears that the artificial groupings did have an effect on personal 
friendship formationt and that men did tend to identify with their group. 

The same tendency observecfc in the control classes for men from the 
same BCT Center to form into cliques was noted. There was also some tendency 
for cliques to reflec^ th« competition groups, as might have been suspected from 
the "-Friendship" vote reported in Table 11. However, there seemed to be no 
additional useful information. No relationship between social structure, GT 
score; motivation scores, or course grsujes was observed. This, of course, 
was consistent with the findings in previous classes. 



Expected Number 
Observed Number 



9.5 
6 



14.5 
9 



9.0 
18 



9.0 

4 



13.7 
10 



8.3 
17 



(x' = 12.34,p<.01) = 12:97, p<.01) 
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Differenc6s Between Experimental Classes 

Differences in the tp^atment of the two experimental classes have already 
been discussedPto some extent. It is impossible to determine exactly what effect 
these differences had on the classes, but the classes varied in several respects, 
suggesting that differences in treatment may have been important. 



*F*or the second experimental class, wins and losses are shown for only three periods because in one 
period both sets of competing grr^Mpa tied in the number of tests failed. Since academic averages of the 
tieing groups were within one point of one anotljer, all groups were declared winners and all'men received 
the rewards for that period. Hence, Group IV in one sense actually won all four competitions, and Group III 
won ooce. ^ 

'Although the total number\f men in competition groups in Experimental Class I did not change between 
the two test administrations, the total number of men in the class did change because of transfers in and out of 
the class. Since every man's name appeared on the peer rating forms, nominations for men not in groups had to 
be taken into account in computing the expectancies! Therefore, the expected values differ for Experimental 
Class 1 despite the fact that the number of men in competition groups did'not change. 
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Table 12 

Compdrisctn of Predicted and Obtained Scores 
, in the Experimental Classes 



For example, the diff ei*^ 
ence between practical exam 
averages of the two classes 
is quite striking. Course 
grade data are presented in 
Table 12. Predicted scores 
for each man in each class 
for each type of exam were 
computed from prediction 
equati/ns ba'sed on GT (the 
equations were based on data 
from the nine classes in MOS 
2 2J that initiated training in 

~ the interval 4Detween the two 

experimental classes). 
Both experimental classes performed about as expected on the written, 
exams. However*, Experimental Class 1 performance was significantly lower 
on the practical exams than was predicted, while the second class performed ^ 
significantly higher* than predicted. This result is interesting if the earlier 
^ speculation concerning the relationship of motivation'^and practical exam scores 
. is valid. That is, if practical exam scores actually reflect motivation better - 
than written exam scores, it would indicate that the second class had consider- 
.ably higher motivation than the first class. 



1 

Average Score 1 


Obtained 


Predicted 


Difference 


t Value 


Experimental Class 1 










Final 


81.1 


v 84.9 


-3.8 


NS 


Written 


85.1 


85.0 


40.4 


NS 


Practical 


73.0 


83.9 


-11.0 


4.40 p<.OJ 


RxperimentaJ Class 2 










F'inal 


8S.7 


82.8 


4|£.9 


NS 


Written 


80.9 


82.3^ 


-1.4 


NS 


Practical 


91.2 


81. 5' 


+9.7 


4.6I p<.01 
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Table 13 

Mean Questionnaire Scores 
in the Experimental Classes 



Scores from the ques- 
tionnaire certainly indicate 
that this is true. Mean 
scores on the questionnaire 
are shown ^in Table 13.' 
Scores for the first class 
are significantly higher 
(indicating poorer motiva- 
tion) than for the second 
class forboth test adminis- 
trations. Since the ques- 
tionnaire scores are belfeved 
to be valid reflections of motivation, it seems that the secoft class had higher 
motivation both at the beginning and at the end of four weeks of training. 

Furthermore, there is good 



Test Period 


Experimental 
Class 1 i 


Experimental 
Class 2 


Difference 


Significance 1 


Ist 


29.4 


25.2 


4.2 


^ = 2.03 




"(.V=.25) 


(A' -36) 




p<.05 . 


2d 


29.2 


23.8 


5.4 


^ = 4.61 % 




(/V' = 23) 


(/V = 33) ^ 




p<.01 



Mean Aptitude Scores ^ 
in the Experimental Classes 



evidence that these differences are 
not merely reflections of higher 
aptitude, and hence, higher motiva- 
tic^for the subject. Aptitude scores 
for the two classes are shown in 
Table 14. Although Experimental 
Class 1 J^ad higher means on both 
aptitude measures, neither of the 
differences in means is significant. 
Therefore, a real difference in 
motivation Sj^ems to be the. only plausible explanation for the differences in ques- 
,tionnaire scores between the two classes. 

There is some ajlght evidence that differences in motivation between the 
classes became eym more pronounced with time. Mean questionnaire scores 





•#xper-imentat 


f^xperimental 




Aptitude Area 




C\a»n 2 


D-iffrrrncc 




(^-26) 






GT 


116.1 


111.7 


4.4 




118^.4 


117.5 * 0^ * 
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Table 15 . 

Meon Questionnoire Scores for Men 
Present ot Both %s\ Adminisfrotions 



Comparisoo 



I si Test 



2d Test 



Difference 



Significance 



Experimental 
Class 1 

(/V = 23) 

Experimental 
Class 2 

(/V = 30) 

Difference 
Between 
Classes 



28.4 



24.6 



29.2 



24.0 



.8 



U.6 



1.4 



NS 



NS 



1.84 
p< .10 



^ •» " »' 

for thqise men\vfio were p res - 
^eiit at both administrations of 
. the questionnaire are presented 
[ in T^ble 15. The first class 
had^a slightly worse scorQ 
on the second administration, 
wbdle th^se.cond class. had a 
sjfghtly better score. (As 
discussed earlier, the scoring 
method used considers lower* 
' scores indicative of higher 
motivation.) For neither is 
the difference between the 
means of the two adminis- 
t^tions significant. ; ■ How- 
^^T, the differencebetween ^ 

differences approaches significance (t = 1.84, p < .10). Althoujgh. not coi)^lusive, 
^0Xrs suggests that time may have had a differential effect on the motivation >aL±be 
two classes. , w , ^- - 

The motivation of the two classes apparently differed at the beginning of 
. training, as indicated by the significant difference between the original means 
of the questionpaire scores (see Table 13). Motivation also tended to decrease 
in the first class while it increased in the second class (see Table 15). These 
Aata, coupled with 'the data on changes in "Friendship" choices (see Table 11), 
suggest a relatively greater motivation problem in Experimental Class 1: Cer- 
tainly if practical exam grades reflect motivation as hypothesized earlier, the 
two classes appear to be quite different. Because these differences were evident 
at the end of the first week, it is difficult tc^attribute them to the variation in 
treatment of the two classes. However, there is one difference between the 
classes that could conceivably account for the differences in motivation. The 
second class contained three NCOs. All three were app(^arently well motivated, 
and the senior NCO served ag the class leader. The first class had no NCOs 
and a poorly m6tivated private for a cla»» leader. The effect of leader.ship on 
class motivation is an Unknown, but there is little else to account fbr the dif- 
ferences between the classes. 



Factors Related to Motivation 



Several questions which this research was designed to answer were listed 
in the discussion ^of objectives. Data relevant to some of thes^ have already 
been discussed. However, for purposes of clarity, each question will be listed 
and relevant data will be mentioned again. 

(1) How <^oes motivation change duringthe course of training ihexperimental 
classe^compared with regular classes? 

Changes in* motivation were assessedby comparing changes in question- 
naire scores between the first and second administrations. When the miean change 
in the experimental classes was compared with the mean change in the control 
classes, a t of 0.45 was obtained. Although the changes in scores were in the 
anticipated direction, that is, the experimentals maintained their motivation 
better than the controls, the t value does not approach significance. Therefore, 
It must be concluded that the addition of group competition alone did not aid 
significantly in maintaining class motivation. 
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(2) 'How does success or failure affect motivation? 

It was assumed that early success or early failure^ in training might 
have an effect on the attitude of the affected students. For analysis on this|}oint, 
students in both experimental and control classes were divided into three groups. 
The failure group consisted of all students who failed two exams or more during 
the first four weeks, or failed one exam and had a' current average of 75 or 
lower. A success group was made upcDf students who had never failed an exam 
and had an average of 85 or higher.-^^The remainder of the students formed the 
third group. The success group and-failure group were compared with respect 
to changes in questionnaire score from -first to secor^d administrations. It was 
predicted that the success group woul^ have a more favorable change in motiva- 
tion thaA the failure group. A t valKe of 1.52, ;p < .10 for a one-tailed test, was 
obtained in this comparison. Although this is not an acceptable level of signifi- 
cance, it is nevertheless suggestive. Assuming that additional data would confirm 
the hypothesis, the results suggest that easier exams might be called for very 
early in the training, because students who are successful early in training 
appear to maintain their motivation somewhat Better than students who fail. 
Perhaps those students who experience success ga«n confidence, and are more 
^willing to put forth the effort that is required in later stages of training. 

(3) Is there any relationship between motivation and the formation of 
personal friendships ? 

Careful study of the data from the "Friendship" rating in several 
classes failed to show any effects related* to motivation. Mutual friendship 
choices occurred as frequently between a highly motivated and a poorly motivated 
individual as they did betwe^^^n^ndividuals of like motivation. In the control 
classes no relationship betv0feen friendship choices and any other known factor 
was observed. Apparently, ^iioiqis were based on characteristics not studied in 
this research. 

(4) Does group competition affect the formation of personal friendships? 

^ Data already presented indicate an affirmative answer. In both of the 
experimental classes, the proportion of within-group friendship choices exceeded 
chance. Since groups were formed solely on the basis of aptitude variables, with 
aptitude being equally distributed between^ the groups, no other explanation for 
the high frequency of within-group choices seems plausible. Because the grouping 
did tend to force some familiarity, especially in the second experimental class 
where laboratory assignments were made by group, the opportunity for friend- 
ships to emerge within groups was probably increased. 

(5) How important is motivation relative to aptitude in determining sucicess 
in training? 

When students have beenpre- 
j^j^l^'^^ .selected for training based on aptitude, 

the data presented so far suggest that 
Predictive Validities (Correlations) motivation is of greater relative impor- 

of GT and the Questionnaire in the tance to success in the laboratory, while. 

Combined Experimental Classes aptitude is of greater relative importance 

in the classVoom. The da|a 4n Table 16, 
based*on a combination of the two experi- 



Qursi innniiirt" 



Final MK .61 ,63 mental classes, illustrate this . Itappears 
^rjjjpn ^ 70 froni the table that both are equally impor- 
' Practical 31 ^ r>8 Overall success as indicated by 
'1 the correlations with final ME average. 
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However, data from previous classes have generally shown that GT is a some- 
what better predictor of final average than the questionnaire- In any event, both 
have been shown to be of too great a significance for either to be neglected. 

Implications of This Research / - ^ 

Because only two classes receiy^dthe experimental treatment, little can be 
said about the usefulness of group'xompetitjpn as a dependable means of imp rov- 
ing class monvation. Moreover, theses tflts obtained indicate that group 
* competition bjg^self may not be uniformly effective in improving mbtivation^ 
On the whole, remits obtained in improving performance of lower aptitude 
students through the us^of group competition were encouraging. Differences 
between the experimental classes in both composition and Experimental treat- 
ment maice the results difficult to interpret. 

The questiorm^re data available from all of the classes (Experimental and 
non-experimental) tested suggest that variation in individuals' motivation for 
training can be assessed W^th a relatively short questionnaire. Peer ratings 
also can be used, but unfortunately, the- "forced choice" technique .required 
to obtain . the Tj^ngs makes it impossible to compare -one group to another. 
Either method works reasonably well in determining .the rank order within a 
given group. 

The questionnaire may have several possible uses outside of evaluating 
nrieans of improving motivation. For example, if it were administered routinely 
to students, those students who are likely to be problems nught be identified 
early in the course. Actually, the questionnaire could ha^ been very useful for 
this purpose in the classes tested. Data from the last four classes, including^ 
the experimental classes, were examined to test this pos^iblity. A cutting 
score of 35 was chosen, which selected the 15% with the poorest scores from the 
combined classes. Men whawere predicted to fail on the basis of GT s<;ores * 
were eliminated, as were men who were predicted to have final ME scores of 
85 or higher. The remaining group df ten men were those who indicated a 
motivation problem on their questionnaires, and whose GT scores were such ^ 
that they might have difficulty in passing without some susWned effort. Five 
of these ten men actually did fail. Since the overall attrition rate ;n these classes 
was only 12 percent, the questionnaire apj^ears to be quite an effective means > 
of locating problem students. v 

Problem classes might also be identified if gerwarally^poor scores are 
obtained. In some instances, it might even be possible fCr'correct the problem. 
At least, some serious attempts to identify the problem could be made. 

Numerous findings suggest possible avenues for additional research in 
this area. The effect of the rank arid general attitude of^he class leader has 
never be^ investigated. It was hypothesized earlier that differences in the class 
leaders might have been a factor in the differences observed in the motivation 
of the two experimental classes. This factor, and the effects of having higher 
acnd lower proportions of NCOs in a class seem worthy of study. 

Further study .of the motivating effects of success and failure seems 
warranted. Reinforcenjent during early trials has always been considered 
critical in learning studies, and may well be so in Army Service Schools. The 
effects of making exams more difficult or less difficult during the first weeks * 
of training could be studied easily. It is hypothesized th^t classes given the 
easier exams will be more highly motivated and perform better during the 
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igitter part of the training. The same effect might be accomplished by providing 
more intensive training or. by extending the time in whicH early/xSfeterial is 
cov.ered, if altering exarriinations is not desirable. ' V; ' 

' The ^possibility of forming competition groups ♦based partly oft data from the 
peer ratings should be considerejd. Compatibility could be built into -the original 
groups arid gross incompatibility of members could be avoided as'* much as 
possible. Such groups might prove to be more cohesii^e and cooper^ve than 
groups chosen simply on the basis of aptitudes. Consideration should also be 
given to using sociometric data in the selection of^assistants for the' class leader. 
Popular, rather than arbitrarily chosen, assistants 'might result in betteofmoraie 
and discipline. *^ /-v 
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SAMPfi NEWSPAPER ARTICLE ^ ' 

Participates in Army Study ( 

• L_Of 



is a member of a group that has been cited for academic achievement at the 

U.S. Army Air Defense School, Fort Bliss, Texas. ! 

son of : : — , . _ : 



is a member of a group of trainees undergoing electronics training in air 
defense artillery. 



In conjunction with their specialized training, these men are participating 
in a study being conducted by the HumsSpi Resourced Research Office (HumRRO) . 
The class is divided into four groups, each composed of men whose aptitudes 
and past experience are clo'Sely .balanced. Men within a group have been assigned 
the job of assisting any man in their group who is having difficulty with some 
^portion of the material. 

Every two weeks the four groups are paired and compete with- each other.- 
The group in each pairing that excels in academic performance is declared the 
winner. Members of the two winning groups are presented such token awards 
as theater passes^r tickets to local bowling lanes. * 

: group has yet to be beaten in this 



academic competition. 



Hometown Newspaper: 
Name of Paper 



City_^^ [ ^-State. 
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r SAMPLE LETTER TO PARENTS 




DEPARTMENT OF THE ARMY 
U.S. ARMY AIR DEFENSE HUMAN RESEARCH UNIT 

U.S. CONTINENTAL ARMY COMMAn'D 
FORT BLISS, TEXAS 79916 ' 



REPLY REFER TO ATHRD 



9 



/ \ 



8 'September 1966 



Mr. and Mrs. John Doe 
1006 Main Street 
Middletown, U.S.A. 

Dear Mr. aqd Mrs. Doe: 

This letter comes to yfeV^trdm the Aix Defense Human Research 
Unit, to inform you of the outstanding achievement of your son, 
PVT'John Doe, Jr., and the members of his group in the classroom 
portion of his training in Missile Electronics*at' the Air'befehse 
School here at Fort Bliss. //• ^ 

We are investigating the effects of dividing the men into 
small groups within a ^lass. The m^n who understand some portion 
of the material covered in a class are supposed t6 aid those in 
their group having difficulty. To add interest, the groups are 
paired and compete with each other on a bi-weekly basis. The 
group having the fewest .exaji fail^ 



The group in which your son was a member was a winner in^ach 
competition period, and was awarded piasses to local theaters. A 
record of four wins in four tHes J.s a real credit to your son and 
his grojip. 



Sincerely, 



ALEXANDER D. BELL 
4 Major, Artillery 
Chief- 



Appendix C 
PEER RATING FORMS 



Familiarity Rating 



Before beginning, draw a line througli your name and across the' page.* In 
the column marked MOST, place a check mark ( v/') by the names of the 

: jnen with whom you ane most familiar, that is, whom you know best. In 

the column marked LEAST, place a check mark* by the names of the 
men whom you know least well. ^ 



- 


■ NAME 




MOST 


LEAST 


1. 










2. 






3. 










, 4. 












— — ^ 






7. 






8. . 






9. * • 


— * — 




10. 




• 


11. 






12. 






13.- 






14. * 




J* 


is. 






16. 






17. 




— * 


18. . - ^ 






19. 






20. 
















22. 










23^ . - — 7 
















33. 






34. 






35. 






36. 






37. ' ' : . 






38. . ' 






39. 






40. • ■ 


0 









Friendship Rating 

Before beginning, draw a line through your nanie and across the page. In 
the column marked MpST. place a check 'mark (\/ ) . by the names of the 

men whom you'^would most like to have as close friends.' In the column 

marked LEAST, place a check mark (\/ ) by the name^ .of the_ men 

whom you would least like to hive as close friends. ' ^| • "f 



NAME , ' 


%/IOST 


r-^ 1 

T.FAST 

J— > J— < X 


1. . ^ " 






2. 






3.. 4 






\ " . 


















0 




36. - / . 




1 


37. V 






38. . X 






39. ^ ' 








40. 







. Ability to Succeed in Training * 

Before beginning; draw a line through your name and across the page. In' 
the cs«)lumn marked MOST, place a check mark (\/ ) by the names of the 

men whp you think ha\^l*^e most ability to succeed In an Army teo4a,- 

niral training course such as this one. In the column marked LEAST' place a 

-check mark {\/ ) by the names of the men who you think" have" the 

feast ability to succeed in a technical training course. Do not place any check' 
marks in the columns by your own nariib, but be sure to complete the item at 
the bottom o/ the page. 7 ^ 



. NAME 


■ MOST - 


LEAST 


1; 


—9r- — 






3. ' 






4. 








5 . . . 
























36. 







37. 






38. 








39. 


- • ■ 






40. . 







How would you rate yourself with reference to other members of the olass on 
ability to succeed in training? . ^ 



In the top quarter of the class In the next to highest quarter 

In the next to fewest qu|)rter ■. In the lowest quarter 



L«ad«rfhip Potential 



F^efore beginning, draw a line through your name and across the page. In 
the column marked MOST, place a check mark ( s/) by the names of- the 

men who you think have the greatest potential for being leaders either 

in or out of the Army. In the' column marked LEAST, place a check mark ( \/) 

by the names of the mep who you think have the least potential for 

becoming leaders. Do not rate yourself, but be sure to complete the item at the 
bottom of this page. 



NAME 


MOST 


LEAST 


1. 






2. 






3. 


























\ 


39. 






^ — ^ - ■ 







How would you rate yourself with reference to o<^r members of the class on 
leadership potential? 

: In the top quar^ter of the class In Wie next to hi^^hest quarter 

^ In the next to lowest quarter In the lowest quarter 



D«sir« to Succeed in Training » 

^ Before beginning, draw a line through your name and across the page. In 
the column marked MOST, place a check mark (^^) by the names of the 

men who you think have the greatest desire to succeed in this course 

of training. In the column marked LEAST, place a check mark (^^) by the 

names of ihc men iivhc you think have the least desire to succeed in 

this coul^st^ Do not place ar.v^ flfeck marks in the columns by your own name, 
but hv sure to complete the item at the bottom of the page. 





NAME 



MOST 



LEAST 



dvs I rr 



Hiirl \rMi rn^^ vcnirsi !i wit^i re^ft^rcncc to othe'r me^mbers of the class on 
to suict'rd in trnming^ 

_ In ffu* top qiiar-trr of the class In ihv next to highest quarter 

In tfir nrxt tn iow(^st quarter In the lowest quarter 
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StU^ENT ATTITUDE SURVEY 

^This short questionnaire is being given in an effort to find out how students 
feel about the Army and the job for which they are being trained. Please answer 
all i{ems truthfully. Your answe#B will not fee used for any purpose except to 
gain information on student attitiydes. They will not affect your status in any way 
here at the Air Defense School. 

If you have any questions^ raise your hand and one of the mo^l^rs will conae 
to you. If you have no questions now, write vour aam e and the date at the top of 
the questionnaire and begin. 



NAME- 




DATE. 



INSTRUCTIONS FOR ITEMS 1-11: 

In eacrt of the following items the beginning of a sentence will be presented 
along with five statements that could be used to complet^^^ sentence. You are 
to cM^se the ending that best describes the way you feel, and mark an "X" in 
the blank in front of it. 

1. My interest in electronics is: 

1. Very high; I am seriously considering making electronics my life- 
time career. 

2. High; I enjoy learning electronics and may or may not choose it* 

as a career. 

3. Moderate; ^^||^^^ same as most men rhy age. 

4. Low; I find electronics pretty dull and would not car%for a career 

in the fi^ld. 

5. Very low; I have no interest in electronics and definitcdy will not 

illftke it my career. 

2. I believe that failing this course would: ^ 

1. Have a very bad effect on me the reart of my life. 

2. Have a bad effect on me. but not really hurt my future. 

3. Probably not have any very serious effect on one. 

, 4. Probably not affect my life at all. 

5. Probably work to my advantage rather than hurt me. 



3d 

4 
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1 expect to: . 

1. Succeed in this course without too much difficulty. 

2. Succeed in this course, but it will not be easy. 

3. Succeed, but it will be difficult for me and I may f^il. 

4. Probably fail, but I do have a chance to pass. 

5. Fail, and feel that there is very little chance that I could pass. 

If I were choosing my Army job again, I: 

1. Would definitely choose the MOS for wHich I am now being trained. 

2. Would very likely choose this MOS. 

3. ^yould probably consider this MOS, but would consider a lot of dif- 
ferent jobs, too. 

4. Doubt if this MOS would be among my choices. 

5. Would definitely not consider this MOS as a choice. 



I really: 



1. Want to succeed in this course no matter how hard I have to work 
to do^o. 

2. Want to succeed in this course, and will put out a reasonable 
amount of effort. 

3. WouJLd like to succeed in this course^ but won't be too disappointed 
if I am relieved. 



4. Wouldn't mind if I were relieved from this course. Y 

5. Would like to be relieved f^;om this course. 

The statement which best describes my future career plans is: 

1. I feel pretty sure that I will choose a career in the Army. 

2, I seriously consider the Army, klong with a few other career 

possibilities. 

3. I have itio definite career plans at all. 

4. I don'f think it likely that I will choose an Army career. 

5. 1 won't c hoose a cah^er in the Army. 

With the kind of osrperience and background I have had, this course should be 
1. V(>ry easy for me. 

. 2. Relativ€*ly easy for mo. * 

3. Neither real easy nor real difficult for mc. ^ 

4. Kind of difficult for me. 



5. Vrrv diffit^ult for me. 



8. Throughout my future, I feel that the material I will learn in this course will 
1. Be extremely important in my life work, or as a hobby. 

2. Be important in my life work; or hobby. 

3. Be of some value to me in my life work or hobby. 

4. Be of very little, if any, use to me in my life work or as a hobby. 

5. Most likely not be of any use to me. 

9. In my pa^t experience, I: 

1. Have greatly enjoyed going to school. 

2. Usu"ally enjoyed school. 

3. Neither partictllarly liked nor disliked schpol. 

4. Generally did not enjoy school: " 

5. Cared very little for going to school. 

10. I feel that: 

."^l. This training course will be of more future value to me than any 

other which I could have received in the Army. 

2. This training course will be of future value, but there are many 

Army training courses which would have been just as good. 

3. Ther^are many Army training courses which would have been of 

more value to mc in my future. * 

4. Almost any other training would have been^ore valuable. 

5. There is probably no Army training which would be of much help 

^ to me in my future. ^ 

11. Have you ever built a radio or amplifier or other electronic equipment? 
-J 1. Yes, more than once. 

^ 2. Yes, once. * ^ 

3. No, but I would enjoy doing so. » * 

4. >Ko. 

12. Below you will TBW a list of jobs which are repreV«ijtative of the kinds of 
Army jobs. If you were coming into the Army, knowing^ what you know now, 
which of the jobs below would you consider? Put an "X" in one box in front 
of each Job to show'how you feel about that particular job. 

Definitely Can't Would Not 

Consider Decide Consider 

N ' ■ • 

I I I 1 \ ' I Light weapons infantryman 



Heavy field artillery crewman 
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Definitely Can't Would Not 

Consider Decide |p Consider 



CD " 
1Z3 - 



Ground-to-ground missile 
crewman 

Radar repairman 

Field radio repairman 

Electrical appliance repairman 

Aircraft armament repairman 

Weld^-blacksmith-metal body 
refSirman 

Dental or medical assistant 

Building trades worker 

Chemical warfare specialist 

Supply ;and warehouse 
^pe6i^list 

WheelVehicle mechanic 

Driver (truck and auto) 

Aircraft mechanic 

Clerk-typist 

Printer 

Photographer 

Military F>oliceman 

Communications center 
operator 



Survey a 
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13. Put an "X" in one box in front of each school subject, to show your interest 
in that subject while in high school or college. 



High 
Interest 



Low 
Interest 



Did Not Take 
This Subject 
In School 



I 1 



English 
Math 

Foreign Languages 
Physics or Chemistry 
History 

Auto Mechanics Shop 
Music 

Eltectrical Shop . ^ 



Ouesfionnaire Scoring 

For the first 11 items, the score given was the number of the alter-, 
n^ive chosen for each item. In Item 12, "Radar Repairman" was the 
only job that figured in the final scoring. " Definitely Consider" was 
given a score of 1, "Can't Decide" was given a score of 2, and "Would 
Not Conside|pf was given a score of 3, In Item 13, only "Math,". "Physics 
or Chemistry, and^"Electrical Ship" were scored. On these courses 
"High'interest" was istored as 1, "Low Interest" was scored as 3, and 
"Did Not Take This Subject in School" was scored as 2. 

In addition, a score was given for the self- rating of "Desire to 
Succeed in Training" from the peer ratings. The score given was the 
quarter of the class in which the student placed himself. As is obvious 
from the scoring, lower scores were considered as indi<jative of 
higher motivation. 
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13 AaSTMACT 



In a study to determine whether group competition is effective in improving 
motivation in technical training, two experimental classes were divided into 
four groups each, equal in size and mean aptitude. Each group competed with 
•iach of the other groups "during successive two-week intervals. The winner 
in each pairing was the group that failed the smallest percentage^f regularly 
scheduled school iexaminat ions during the period. Low-cost and recognition- 
tyoe rewards were presented to members of winning groups. Peer ratings and 

altitude questionnaire were administered before the first examination, 
arid again -after four weeks. The peer rating on desire to succeed and the 
questionnaire*, both presumably measuring motivation, seemed to be valid pre- 
dictors of success.. Group competition did appear to be an effective means of 
in^proving acad»:'r.ic performance of the lower 'apt itude men. The competition 
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:o influence friendship choices on the peer ratings. 
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ARNT AllACML ROYAL SpECISH ENBSt WASHINGTON 
NATL INSI PGR ALCOHCL «ES OSLO 
OEP BCS MO LAB CNIARIO 

OFC CF AIR ATTACHE AUSTRALIAN EpBSV AIINt I. A. NAVCN HASH* O.C. 
tORR t KPT CF PSVCHCL 

AUSTRALIAN EMST OPC CF NiLiT AIIACHE WAShINGION 
t OF SNEPFIELD OEpI CP pSTCHCL 

MNMINCER POUNOATIGN T OPERA ?^ 

AMR INSI FOft MS SILVER SPRING 

AMR INST FOft RES PCH ATTN LIBN 

OIR PRINATE LAB UNIV CF WIS PACISCN 

COLUPBIA U SCH CP BUS . 

HAIRIl CCftP AftLINCICk AIIN TECh LIBN. 

AMR TEL»TEL CO NV 

t OF CCOllCiA DtPI CP PSTChOL 

OBENLIN COLL OfPI CP PSVCHOL 

OR GEOftCC T NAUTt CHPN CEPI CP PSTOIU OP OEL 

6CN ELECIRIC CO SANIA BARBARA AIIN LIB < 
VIIRC LABS SILVER SPRING NO ATTN LIBN '> 
HfAO OfPI OF PSTCHCt UNlV OF SC COLUMBIA 

TfNN VALLEY AUTHCRJTV KNOXVILLE AlTi| LABOR RELATIONS OPCR OIV OF PCrS 

0 OF CCONCIA OCPT CF PStCHOL 

U OF CTAM DEPT OP PSvChCL 

AMR INSI POR MS PALC ALTO CALIP 

MICH STATE U COLL OF SOC SCl 

N Ml STATE U 

RChLANO » CO HAOOONPlEiC NJ AlTM PRES 
NOftlROHICS OIV OP NCRThROP CORP ANAHEIM CAl |P 
OHIO STATE U SCH CF AVN 
AlBCBAFT AAmAPChTS IrC COCKETSVILLE mC 
OftfGGN STATE U OEPT GF PiLiT SCI ATTN AOJ >■ 

TUFiS u HUfAN ENCNR INFC * AM.S PftOI « 

HtMAN FACTOftS MS CP NASh U ST LOUIS 

AMN PSVCMOi ASSCC WASHINGTCN ATTN PSTCMK ABSiW 

NO Ml U MEA6 DEPT CF PSTChOL * 

ON A, V. FENO STANFCrC rES IMST FT 0 | 

MLL TEL LABS INC TECH INPG LIB WhiPPANV LAB NJ ATTN ffECn REPORTS LiBN 
NASHINCTON ENCNN SERV CC INC KEnSINGTCN NC / 
LIFE SCI INC FT NORTH ATTN PRES ^ 
AMR BEhAV SCI CALIP 

SAN OIEGO STATE CCiL PUBLIC AOMiN CTR 

OIR INSIR MSOURCES STATE CCLL ST CLOUC mINN 

COLL OF WM • MARY SCh GF EOUC 

SG ILLINOIS U OEPT Of PSVCHQl 

CGPMtNlCAtLC DISEASE CTR CEVEL • CONSUiTAIION SERV SECT ATLANTA 

HASH PILITARY SVS OIV BEThESCA MC 

RCA BCRLINCION MASS ATTNt WM R BUSH 

NOftTHhCSTERN U DEPT CF INCSTR EH6NR 

hOMVWLL ORD STA pail STA boa MINN 

NT STATE EOUC DEPT ABSTRACT EOllOR AVCR 

AEROSPACE SAFETt OIV U CP SOUTHERN CAIIF LA 

m MANOCN B SMITH *tS ASSOC u OP MiNN 

CIR FOR THE ADVANCED STUOT OF 'fOUC AQMlN AlTN lONf PlERlON U OF (MEC 
CHF PROCESSINC'AIV OUKE U<<IB 
t OF CALIF GEN LIB OCCU OEPT 

Florida staiE u lib gifts * VfC** 

HARVARD U PSTCHOl 4.ABS LIB ■ * 

U OF ILL LIB SE« OfPT ^..y-'C ' - 

t OF KANSAS IIB 'ERICbKAL 'OEPTr , 

t OF MBRASftA LIBS ICC CEPT 

OHIO SIATE U LIBS GIPI *' fXCK OIV . 

MNNA SIATE U PATTEE LIB GOCU CESK 

PLROtE U LIBS PCRIGOICALS ChECKINC FUES 

STANFORD U LIBS OOCU LIB 

LIBN b OF TEXAS 

MRACtSS-U UM set OIV . _ . 

t OF PINMESOTA LIB 

SIAlE U OF lONA LIBS SER ACG 

NO CAROLINA SIAlE CCLL Ch HILL LIB . 

BOSlCN U LIBS ACC OIV 

V OF pICH LIBS SER OIV . 

DROWN U LIB 

COLUMBIA U LINS DOCU ACC 

OIR JOINI U LIBS NASHVILLE 

U OF DCNVCB MART RfEC LIB 

OIR b LIB CCD WASHINClCk U 

LIB CF CCNCMSS ChP CP ttCtf • GIPI CIV 

b OF PCH OOCU LIBN 

CAThCLIC U lib EOUC L PStChCl LIB WASH CC 
U OF RV PARCAREI I RING LIB 

SO III u aTin lIbn ser cepi 

KANSAS SIATE U PArrELL LtB 

BRIGHAP TCUNC U LiR SER SECT ^ 
t OF LOUISVILLE LIB BELKNAP CAMPuS 
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